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Description

Field Of The Invention

[0001] Thisinvention relates to surgical fastening sys-
tems in general, and more particularly to surgical fasten-
ing systems of the sort comprising tack-like fasteners for
attaching one piece of tissue to another piece of tissue.

Background Of The Invention

[0002] In many medical applications, it is necessary
(or at least desirable) to fasten one piece of tissue to
another piece of tissue.

[0003] In the case of soft tissue, this fastening is tra-
ditionally accomplished by sewing the two pieces of tis-
sue together using needle and suture.

[0004] Unfortunately, in certain situations it can be ex-
tremely difficult, or even impossible, to suture two pieces
oftissue together. In many cases this is due to the natural
constraints imposed by the patient’s anatomical struc-
ture. By way of example, it can be extremely difficult to
suture meniscal cartilage, which is located within the in-
terior of the knee joint. Unfortunately, this presents a se-
rious problem, inasmuch as many injuries involve tears
to the meniscal cartilage, and suturing would provide an
otherwise preferred manner of repair.

[0005] With this and other situations in mind, a variety
of different surgical fastening systems have been devel-
oped to replace, or at least supplement, conventional su-
turing.

[0006] See, for example, U.S. Patents Nos. 3,716,058
(Tanner, Jr.); 4,532,926 (O'Halla); 4,548,202 (Duncan);
4,635,637 (Schreiber); 4,669,473 (Richards et al.);
4,873,976 (Schreiber); 4,884,572 (Bays et al);
4,895,148 (Bays et al.); 4,924,865 (Days et al.);
4,976,715 (Baysetal.); 5,053,047 (Yoon); and 5,059,206
(Winters); French Patent Publication No. 2,573,647 (Cat-
ier); and Japanese Patent Publication No. 58-160013.
[0007] See also, for example, U.S. Patents Nos.
4,688,561 (Reese) ; 4,935,028 (Drews); 5,013,316 (Go-
ble et al.); 5,129,906 (Ross et al.); 5,246,441 (Ross et
al.); and 5,370,646 (Reese et al.).

[0008] Unfortunately, none of the prior art surgical fas-
tening systems have proven to be entirely satisfactory,
for a wide variety of different reasons. The inadequacy
of prior art surgical fastening systems has proven to be
particularly significant with respect to repairing tears in
meniscal cartilage within the interior of the knee joint.

Objects Of The Invention

[0009] Accordingly, one object of the presentinvention
is to provide a novel surgical fastening system for attach-
ing one piece of tissue to another piece oftissue, wherein
the novel surgical fastening system overcomes the var-
ious deficiencies associated with prior art surgical fas-
tening systems by providing a novel surgical fastener for
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attaching one piece of tissue to another piece of tissue.
[0010] still another object of the present invention is
to provide a novel installation tool for deploying the afore-
mentioned surgical fastener in tissue.

[0011] Yetanother object of the present invention is to
provide a novel surgical fastening system which is par-
ticularly well suited for use in repairing tears in meniscal
cartilage.

[0012] And another object of the present invention is
to provide a novel surgical fastener being provided for
the novel fastening system and which is particularly well
suited for use in repairing tears in meniscal cartilage.
[0013] And still another object of the present invention
is to provide a novel installation tool which is particularly
well suited for use in deploying the aforementioned sur-
gical fastener in meniscal cartilage.

Summary Of The Invention

[0014] These and other objects are addressed by the
present invention, which comprises a surgical fastening
system

[0015] The surgical fastening system generally com-
prises a novel surgical fastener and a novel installation
tool.

[0016] The novel surgical fastener generally compris-
es a solid shaft of substantially uniform diameter having
a distal end and a proximal end; a bar at the proximal
end of the shaft, the bar extending outwardly from the
shaft; the distal end of the shaft being rounded and devoid
of a cutting edge and devoid of a penetration point; and
a fin extending outwardly from the shaft proximate the
distal end, the fin having a distal edge inclined outwardly
and proximally from the shaft and a proximal edge in-
clined outwardly and proximally from the shaft. Instead
a ball can be provided in with the features of claim 1.
[0017] The novel installation tool generally comprises
an elongated inserter which includes a carrier portion,
the carrier portion being adapted to retain the fastener
and having at a distal end thereof a sharpened edge, the
carrier portion having an open side from which extend
end portions of the fastener’s bar and fin.

[0018] The surgical fastening system is generally used
as follows. First, the surgical fastener is fitted to the in-
stallation tool’s carrier portion so that the end portions of
the fastener’s bar ball and fin protrude from the carrier
portion’s open side. Then the installation tool is manipu-
lated so that its carrier portion and the surgical fastener
are projected into tissue until the protruding portion of
the fastener’s bar ball engages the outer surface of the
tissue. Finally, the installation tool is manipulated so that
the installation tool’s carrier portion is withdrawn from the
tissue, whereupon the protruding portion of the fastener’s
fin resists proximal movement of the fastener, causing
the fastener to be left in the tissue.

[0019] In order to facilitate initial handling of the surgi-
cal fastener and loading the fastener into the installation
tool’s carrier portion, the surgical fastener may initially
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be connected to a grip by one or more tabs, and the
surgical fastener and its associated grip may initially be
loaded into a holder, with the fastener being accessible
in the holder through an opening. Thereafter, the surgical
fastener can be loaded into the installation tool’s carrier
portion by inserting the distal end of the installation tool
into the holder’s opening, whereby the distal end of the
installation tool will serially sever any tabs holding the
surgical fastener to the grip as the surgical fastener is
simultaneously loaded into the installation tool's carrier
portion. The installation tool and the surgical fastener can
thereafter be withdrawn from the holder as a unit, ready
for use in attaching one piece of tissue to another piece
of tissue.

Brief Description Of The Drawings

[0020] These and other objects and features of the
present invention will be more fully disclosed or rendered
obvious by the following detailed description of the pre-
ferred embodiments of the invention, which are to be con-
sidered together with the accompanying drawings
wherein like numbers refer to like parts, and further
wherein:

Fig. 1 is a side view of a surgical fastener formed in
accordance with the present invention;

Fig. 2 is a top view of the same surgical fastener;
Fig. 3 is a front end view of the same surgical fas-
tener;

Fig. 4 is a partial side view, partially in section, of an
installation tool formed in accordance with the
present invention, with the view having been taken
along line 4-4 in Fig. 6;

Fig. 5 is a partial top view, partially in section, of the
same installation tool, with the view having been tak-
en along line 5-5 in Fig. 6;

Fig. 6is afront end view of the same installation tool;
Fig. 7 is a partial side view, partially in section, show-
ing the surgical fastener of Figs. 1-3 loaded into the
installation tool of Figs. 4-6;

Fig. 8 is a partial top view, partially in section, of the
assembly shown in Fig. 7;

Fig. 9 is a front end view of the assembly shown in
Figs. 7 and 8;

Fig. 10 is a schematic view showing the assembly
of Figs. 7-9 approaching a tear located in a piece of
meniscal cartilage;

Fig. 11 is a schematic view showing the assembly
of Figs. 7-9 spanning the aforementioned tear;

Fig. 12 is a schematic view showing the surgical fas-
tener of Figs. 1-3 holding the aforementioned tear
closed as the fastener’s associated installation tool
is withdrawn from the piece of meniscal cartilage;
Fig. 13 is side view of the same surgical fastener
shown in Figs. 1-3, wherein the fastener is shown
attached to a grip by a pair of tabs;

Fig. 14 is a front end view of the same surgical fas-
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tener and its associated grip;

Fig. 15 is a side view of a holder for holding the sur-
gical fastener and its associated grip prior to loading
the surgical fastener into its associated installation
tool;

Fig. 16 is a rear end view of the same holder, i.e.,
as seen from the right side in Fig. 15;

Fig. 17 is a side view of a second installation tool for
deploying the surgical fastener of the present inven-
tion, with this installation tool being shown with its
inserter positioned in a first, retracted position;

Fig. 18 is a side view of the second installation tool,
but with the installation tool being shown with its in-
serter positioned in a second, partially-extended po-
sition;

Fig. 19 is a side view of the second installation tool,
but with the installation tool being shown with its in-
serter positioned in a third, fully-extended position;
Fig. 20 is a side view showing the surgical fastener
and grip of Figs. 13 and 14 mounted in the holder of
Figs. 15 and 16, with selected portions of the holder
being shown broken away;

Fig. 21 is a side view of the same assembly as that
shown in Fig. 20, except that the distal end of the
second installation tool of Figs. 17-19 is shown po-
sitioned adjacent to the proximal end of the surgical
fastener, with the installation tool's inserter being po-
sitioned in its first, retracted position in preparation
for loading the surgical fastener onto the inserter;
Fig. 22 is a side view of the same assembly as that
shown in Fig. 21, except that the installation tool has
had its inserter advanced from its first, retracted po-
sition to its third, fully-extended position so as to load
the surgical fastener onto the inserter;

Fig. 23 is a front end view showing the surgical fas-
tener loaded onto the second installation tool’s in-
serter;

Fig. 24 is a side view of the same assembly as that
shown in Fig. 22, except that the installation tool has
had its inserter retracted fromits third, fully-extended
position to its first, retracted position so as to carry
the surgical fastener back into the interior of the in-
stallation tool;

Fig. 25 is a side view showing the second installation
tool, carrying the surgical fastener, approaching a
tear located in a piece of meniscal cartilage, with the
installation tool's inserter being positioned in its first,
retracted position so that the surgical fastener is fully
withdrawn into the interior of the installation tool;
Fig. 26 is a side view like that of Fig. 25, except that
theinstallationtool's inserter has been advancedinto
its second, partially-extended position as the surgi-
cal fastener is inserted into the piece of meniscal
cartilage at the near side of the tear;

Fig. 27 is a side view like that of Fig. 26, except that
theinstallationtool's inserter has been advancedinto
its third, fully-extended position as the surgical fas-
tener is extended across the tear;
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Fig. 28 is a side view showing the surgical fastener
holding the aforementioned tear closed, with the in-
stallation tool having been removed from the surgical
site;

Fig. 29is a side view like that of Fig. 28, except show-
ing three surgical fasteners closing a tear in a piece
of meniscal cartilage;

Fig. 30 is a side view of a second surgical fastener
formed in accordance with the present invention;
Fig. 31 is a side view of a third surgical fastener
formed in accordance with the present invention;
Fig. 32 is a side view of a fourth surgical fastener
formed in accordance with the present invention;
Fig. 33 is a side view of a fifth surgical fastener
formed in accordance with the present invention;
Fig. 34 is a side view of a sixth surgical fastener
formed in accordance with the present invention;
Fig. 35 is a side view showing the surgical fastener
of Fig. 34 attaching a piece of surgical mesh to a
piece of tissue;

Fig. 36 is a perspective view showing the surgical
fastener of Fig. 34 attaching the piece of surgical
mesh to the piece of tissue;

Fig. 37 is a partial side view showing the distal end
of a third installation tool formed in accordance with
the present invention;

Fig. 38 is a side view showing the distal end of the
third installation tool, with the third installation tool
having been rotated 90 degrees from the position
shown in Fig. 37;

Fig. 39 is a partial side view, partially in section, of
an assembly comprising a seventh surgical fastener
formed in accordance with the present invention and
an installation tool for deploying the same;

Fig. 40 is a partial top view, partially in section, of
the assembly shown in Fig. 39;

Fig. 41 is a partial top view, partially in section, of an
assembly comprising an eighth surgical fastener
formed in accordance with the present invention and
an installation tool for deploying the same;

Fig. 42 is a side view showing the eighth surgical
fastener of Fig. 41 closing a tear in a piece of me-
niscal cartilage;

Fig. 43 is a side view of a ninth surgical fastener
formed in accordance with the present invention;
Fig. 44 is a side view of a tenth surgical fastener
formed in accordance with the present invention;
Fig. 45 is a front end view showing the tenth surgical
fastener of Fig. 44 being carried by an appropriate
installation tool; and

Fig. 46 is a side view of an eleventh surgical fastener
formed in accordance with the present invention.

Detailed Description Of The Preferred Embodiments

[0021] Looking first at Figs. 1-3, there is shown a sur-
gical fastener 5 which is formed in accordance with the
present invention. Surgical fastener 5 comprises a shaft
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10 extending along a longitudinal axis 15 and having a
top surface 20, a bottom surface 25, a distal end surface
30 and a proximal end surface 35. Distal end surface 30
is formed so as to have a blunt configuration, devoid of
a cutting edge and devoid of a penetration point. Prefer-
ably distal end surface 30 is formed so as to have a sub-
stantially rounded configuration, for reasons which will
hereinafter be disclosed in further detail. Proximal end
surface 35 is preferably also formed so as to have a
rounded configuration, for reasons which will hereinafter
be disclosed in further detail.

[0022] At least one fin or barb 40 extends out of the
fastener’s top surface 20, adjacent to distal end surface
30. Each fin 40 is configured so as to (i) present the least
possible resistance to tissue when the fastener is being
passed, distal end first, through tissue, and (ii) present
the greatest possible resistance to tissue when the fin is
being withdrawn, proximal end first, from tissue. To this
end, each fin 40 generally projects radially outwardly,
and longitudinally rearwardly, from shaft 10. Preferably
each fin 40 comprises a leading surface 45 and a trailing
surface 50, where leading surface 45 is disposed at a
significantly more acute angle to the shaft’s longitudinal
axis 15 than trailing surface 50. By way of example, lead-
ing surface 45 might be disposed at a 30 degree angle
to the shaft’s longitudinal axis 15, whereas trailing sur-
face 50 might be disposed at a 75 degree angle to the
shaft’s longitudinal axis 15. Preferably leading surface
45 and trailing surface 50 meet at a sharp point 55.
[0023] Surgical fastener 5 also comprises a bar 60
which projects radially outwardly from the fastener’s top
surface 20, adjacent to proximal end surface 35. Bar 60
is adapted to present the greatest possible resistance to
tissue when the fastener is being passed, distal end first,
through tissue. To this end, bar 60 extends generally ra-
dially outwardly from shaft 10, and comprises a distal
surface 65 and a proximal surface 70. Preferably bar 60
leans slightly distally, in the manner shown in Figs. 1 and
2, as will hereinafter be disclosed in further detail. By way
of example, bar 60 preferably extends at a 75 degree
angle to the shaft’s longitudinal axis 15.

[0024] As seen in Figs. 2 and 3, each fin 40 and the
bar 60 is preferably sized so as to have a width slightly
less than the width of shaft 10, for reasons which will
hereinafter be disclosed in further detail. Furthermore,
as seenin Fig. 1, itis preferred that the fastener’s bar 60
sit higher above the fastener’s top surface 20 than fins
40, for reasons which will hereinafter also be disclosed
in further detail.

[0025] Surgical fastener 5 may be formed in a variety
of different sizes, according to its intended use. By way
of example, where surgical fastener 5 is to be used to
close a tear in a piece of meniscal tissue, surgical fas-
tener 5 might be formed with the following dimensions:

10.0 mm
2.0 mm

total length
barb height
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Table continued

bar height 2.5 mm
shaft width 1.0 mm
barb width 0.8 mm
bar width 0.8 mm

[0026] Surgical fastener 5 is formed out of a bio-com-
patible material, whereby it may be installed in living tis-
sue without causing adverse reaction. By way of exam-
ple, surgical fastener 5 may be formed out of a non-ab-
sorbable bio-compatible material of the sort well known
in the art, e.g., acetal or polyethylene. Alternatively, sur-
gical fastener 5 may be formed out of an absorbable
bio-compatible material of the sort well known in the art,
e.g., polylactic acid (PLA) or polyglycolic acid (PGA) or
polycaprolactone (PCL) or trimethylene carbonate
(TMC) or a blend, mix or copolymer of these or the like.
[0027] Surgical fastener 5 may be manufactured by
any manufacturing process consistent with its composi-
tion. By way of example, but not limitation, where surgical
fastener 5 is formed out of acetal or polyethylene, it may
be molded in a mold or stamped and formed from a large
sheet. Alternatively, where surgical fastener 5 is formed
out of PLA or PGA or PCL or TMC or a blend, mix or
copolymer of these or the like, they may be molded in a
mold.

[0028] Looking next at Figs. 4-6, there is shown an
installation tool 75. Installation tool 75 comprises an in-
serter 80 extending along a longitudinal axis 85 and hav-
ing a top surface 90 and a bottom surface 95. The distal
end of inserter 80 comprises a carrier portion 83 which
terminates in a sharp point 100. Preferably sharp point
100 is formed by sloping the inserter’s distal end surface
101 (Fig. 4) at an angle of 30 degrees relative to longi-
tudinal axis 85.

[0029] The inserter's carrier portion 83 is adapted to
carry surgical fastener 5 for deployment of that fastener
in tissue. More particularly, the inserter’s carrier portion
83 comprises a recess 105 which is formed in the distal
end of inserter 80, extending proximally from sharp point
100. Recess 105 provides a seat for surgical fastener 5
as will hereinafter be disclosed in further detail. To this
end, recess 105 defines a floor 110 and terminates at a
shoulder 115. Preferably recess 105 is created by form-
ing a proximally-extending bore 120 (Fig. 6) in the distal
end of inserter 80, and then cutting a slot 125 (Fig. 6) in
the inserter’s top surface 90. By forming slot 125 so that
it has a width slightly less than the diameter of bore 120
(Fig. 6), recess 105 can be provided with a keyway-type
configuration.

[0030] Looking next at Figs. 7-9, surgical fastener 5 is
intended to be seated in the installation tool’s carrier por-
tion 83 prior to deployment of the fastener into tissue.
More particularly, surgical fastener 5 is intended to be
backed into the installation tool's distal recess 105 so
that the fastener’s shaft 10 is received in the inserter’s
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bore 120 and the fastener’s fins 40 and bar 60 protrude
out the top of inserter 80, through the inserter’s slot 125.
As seen in Figs. 7 and 8, surgical fastener 5 and instal-
lation tool 75 are sized so that when the surgical fasten-
er’'s proximal end surface 35. engages the installation
tool’s shoulder 115, the surgical fastener’s distal end sur-
face 30 will sit completely within the inserter’s bore 120,
withdrawn from the installation tool's sharp point 100.
Furthermore, as seen in Fig. 9, surgical fastener 5 and
installation tool 75 are sized so that only the fastener’s
fins 40 and bar 60, and not its shaft 10, will be able to
protrude out through the shaft's top slot 125. This con-
struction ensures that surgical fastener 5 can enter and
exit the inserter’s recess 105 only via the distal end of
the recess, adjacent to the installation tool's sharp point
100. Surgical fastener 5 and installation tool 75 are also
sized so that the surgical fastener will make a close slid-
ing fit with the walls of the inserter’s recess 105, whereby
the fastener will be supported by the inserter, yet be able
to move axially along recess 105.

[0031] Ahandle (notshown)is attached tothe proximal
end of inserter 80 by which the installation tool may be
grasped by a user. By way of example, but not limitation,
ascrewdriver sort of handle, or a pistol grip sort of handle,
might be attached to the proximal end of the inserter.
[0032] It will be appreciated that the dimensions of in-
stallation tool 75 are carefully coordinated with the di-
mensions of surgical fastener 5, and that these dimen-
sions may vary according to the fastener’s intended use.
By way of example, where surgical fastener 5 has a total
length of 10mm, a barb height of 2mm, a bar height of
2.5 mm, a shaft width of 1mm, a barb width of 0.8mm
and a bar width of 0.8mm, installation tool 75 might be
formed with the following dimensions:

inserter height 1.5 mm
inserter width 1.5mm
recess length (to point 100) 10.5 mm
slot width 0.85 mm
bore diameter 1.1 mm

[0033] Surgical fastener 5 and installation tool 75 can
be used to fasten one piece of tissue to another piece of
tissue. By way of example, but not limitation, surgical
fastener 5 and installation tool 75 can be used to close
a tear in a piece of meniscal cartilage located within the
interior of a knee joint.

[0034] More particularly, and looking now at Fig. 10,
surgical fastener 5 and installation tool 75 can be used
to close atear 130 formed in a piece of meniscal cartilage
135 in the following manner.

[0035] First, surgical fastener 5 is loaded into installa-
tion tool 75 by backing the fastener into the installation
tool’s recess 105 so that the fastener sits in the inserter
in the manner shown in Figs. 7-9. In this arrangement,
the only portions of surgical fastener 5 that protrude out
of installation tool 75 are the upper portions of the fas-
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tener’s fins 40 and bar 60.

[0036] Next, the distal end of installation tool 75 is po-
sitioned on the proximal side of tear 130, with the insert-
er’s sharp point 100 adjacent to the outer surface of me-
niscal cartilage 135. Then the inserter’s sharp point 100
is forced into the meniscal cartilage and across tear 130
(Fig. 11). As this occurs, surgical fastener 5 is carried
through meniscal tissue 135 by inserter 80. It should be
appreciated that surgical fastener 5 passes through the
meniscal tissue without appreciable hindrance since the
portions of fins 40 protruding from the inserter’s recess
105 are configured to slide easily through the tissue in a
distal direction. Forward movement of inserter 80 and
surgical fastener 5 continues until the portion of the fas-
tener bar 60 protruding from the inserter’'s recess 105
engages the outer surface of meniscal tissue 135. This
engagement inhibits further movement of the assembly
into the cartilage, since bar 60 is configured so as to
inhibit movement through tissue in a distal direction. In
this respect it should be appreciated that this is particu-
larly true inasmuch as bar 60 is oriented with a slight
distal lean, so as to increase the bar’s resistance to distal
movement through tissue. At this point the force of the
fastener’s bar 60, pressing against the outer surface of
meniscal cartilage 135, will tend to close up tear 130 (Fig.
11).

[0037] Next, installation tool 75 is withdrawn from me-
niscal cartilage 135. As this occurs, the portions of the
fastener’s fins 40 protruding from the inserter’s recess
105 catch on the meniscal cartilage disposed on the distal
side oftear 130. This causes surgical fastener 5to remain
in place within meniscal cartilage 135 as the installation
tool is withdrawn from the cartilage. Surgical fastener 5
sits within meniscal cartilage 135, with the meniscal car-
tilage on the distal side of tear 130 being prohibited from
moving in a distal direction by the fastener’s fins 40, and
with the meniscal cartilage on the proximal side of tear
130 being prohibited from moving in a proximal direction
by the fastener’s bar 60. This effectively keeps tear 130
closed so as to facilitate healing of the meniscal cartilage
(Fig. 12).

[0038] Itis to be appreciated that surgical fastener 5
is preferably sized so as to ensure that the fastener’s
distal end surface 30 is completely buried within the re-
ceiving tissue. This will prevent the distal end of the sur-
gical fastener from engaging, and possibly interfering
with, any bodily structures which may lie on the far side
of the receiving tissue. Thus, for the exemplary meniscal
cartilage application discussed above, surgical fastener
5 would be sized so that its distal end surface 30 is buried
within the meniscal cartilage 135 when the fastener’s bar
60 bears against the outer surface of the meniscal carti-
lage. As a result, the distal end of the fastener will be
insulated from engagement with any bodily structures
which may lie on the far side of the cartilage.

[0039] However, in this respect it is also to be appre-
ciated that, even if the distal end of surgical fastener 5
should inadvertently protrude from the far side of the car-
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tilage, the deliberately rounded configuration of the fas-
tener’s distal end surface 30 will permitit to gently engage
any such bodily structures, without any adverse conse-
guences to such structures. This is an extremely impor-
tant feature and a major advance over prior art fastening
systems, which generally utilize surgical fasteners hav-
ing sharply pointed distal end structures. Thus the
present invention can be used safely in many situations
(e.g., joint surgery) where prior art fasteners cannot be
used safely. In this respect it is also to be appreciated
that it is possible to provide surgical fastener 5 with its
aforementioned rounded distal end surface 30 inasmuch
as the present invention relies on the installation tool's
sharp point 100, and not on the fastener’s distal end sur-
face 30, to open a way in the tissue.

[0040] Furthermore, inasmuch as it is the installation
tool's sharp point 100 which opens a way in the tissue
for the fastener, and not the surgical fastener’s distal end
surface 30, the fastener’s shaft does not have to be made
particularly rigid. Rather, some or all of the surgical fas-
tener’s shaft 10 can be made somewhat flexible, if de-
sired, so long as the fastener’s barbs 40 and bar 60 are
given sufficient structural support to permit them to main-
tain their orientation vis-a-vis the receiving tissue. This
is another extremely important feature and another sig-
nificant advantage over prior art fastening systems,
which generally require that a rigid shaft be provided to
permit tissue penetration.

[0041] It is also to be appreciated that inasmuch as
surgical fastener 5 is formed with a rounded proximal
surface 35, and inasmuch as the fastener’s bar 60 is con-
figured so as to lean slightly in a distal direction, the prox-
imal end of fastener 5 will present a non-obtrusive pres-
ence onthe surface of meniscal cartilage 135. As aresult,
the proximal end of the fastener will not pose a threat to
any bodily structures which may lie on the near side of
the cartilage.

[0042] Sinceitisintended that surgical fastener 5 may
be formed fairly small (e.g., a length of about 1 cm in the
meniscal cartilage application), itis preferred that means
be provided to facilitate handling of the fastener, both
during manufacture of the fastener and during loading of
the fastener into installation tool 75 or into some other
installation tool formed in accordance with the present
invention.

[0043] To this end, it is preferred that (i) a grip 140
(Figs. 13 and 14) be provided in association with surgical
fastener 5, whereby the fastener can be more easily ma-
nipulated during manufacture of the fastener, and (ii) a
holder 145 (Figs. 15 and 16) be provided for holding sur-
gical fastener 5 and its associated grip 140 prior to load-
ing the surgical fastener into its associated installation
tool. In accordance with the present invention, a second
installation tool 150 (Figs. 17-19) is also disclosed for
use in conjunction with surgical fastener 5, grip 140 and
holder 145.

[0044] More particularly, and looking now at Figs. 13
and 14, a surgical fastener 5 is shown attached to a grip
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140 via a pair of tabs 155. Grip 140 essentially comprises
arelatively large, generally rectangular mass or plate 160
which, due to its relative size, is more easily manipulated
by hand than fastener 5. Thus, the provision of grip 140
will facilitate handling of fastener 5 during manufacture
of the fastener 5. Tabs 155 extend between grip 140 and
fastener 5. As seen in Fig. 14, tabs 155 have a reduced
thickness adjacent to fastener 5, so as to facilitate sep-
aration of the fastener from the tabs, as will hereinafter
be disclosed in further detalil. It is preferred that fastener
5, grip 140 and tabs 155 all be formed at the same time,
out of the same material, as part of a single complete
assembly, e.g., by molding.

[0045] As noted above, the assembly shown in Figs.
13and 14 is preferably used in conjunction with the holder
145 shown in Figs. 15 and 16. More particularly, it is
envisioned that surgical fastener 5 and grip 140 will be
packaged in holder 145 at the time of manufacture, and
then removed from the holder at the time that the fastener
is to be used in a surgical procedure. To this end, holder
145 includes a first recess 165 for accommodating shaft
10 of fastener 5, an adjacent opening 170 for accommo-
dating fins 40 and bar 60 of surgical fastener 5, and an
adjacent opening 175 for accommodating grip 140 asso-
ciated with fastener 5. Holder 145 also comprises an
opening 180 for permitting an installation tool to enter
holder 145 and to engage, and then withdraw, the surgi-
cal fastener 5 from the holder, as will hereinafter be dis-
closed in further detail. To this end, opening 180 com-
municates with both opening 165 and opening 170. A
shoulder 185 is formed at the point where openings 165,
170 and 180 meet. Preferably holder 145 is formed out
of two mirror halves 145A and 145B (Fig. 16) so as to
facilitate the manufacture of holder 145 and the position-
ing of surgical fastener 5 and grip 140 in the holder.
[0046] Looking next at Figs. 17-19, a second installa-
tion tool 150 is shown which may be used in conjunction
with the present invention. Second installation tool 150
comprises an inserter 80 (Figs. 18 and 19) similar to the
inserter 80 disclosed above. Inserter 80 is slidably dis-
posed with an elongated tube 190. Tube 190 includes a
distal end 195 terminating in a distal end surface 200,
and a proximal end 205. Distal end surface 200 is pref-
erably flat, whereby tube 190 will present a blunt distal
end. The proximal end 205 of tube 190 is connected to
a handle 210. Handle 210 includes a button 215 which
is connected to the proximal end of inserter 80 via se-
lected means of the sort well known in the art (not shown)
whereby button 215 may be used to position inserter 80
in (i) a first retracted position, wherein the distal end of
the inserter is withdrawn into the interior of tube 190 (Fig.
17), (ii) a second, partially-extended position, wherein
the inserter’s sharp point 100 and a portion of its recess
105 will be projected out of the distal end of the installation
tool’s tube 190 (Fig. 18), and (iii) a third, fully-extended
position, wherein all of the inserter’s recess 105 will be
projected out of the distal end of the installation tool's
tube 190 (Fig. 19). In addition to the foregoing, the instal-
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lation tool’s tube 190 is sized so that it can accommodate
a surgical fastener 5 carried by inserter 80. By way of
example, where surgical fastener 5 and inserter 80 have
the exemplary dimensions recited previously, tube 190
might have the following dimensions:

tube inner diameter height 3.2 mm
tube inner diameter width 1.8 mm
tube outer diameter height 3.7 mm
tube outer diameter width 2.3 mm

[0047] Thus it will be appreciated that when the instal-
lation tool’s inserter 80 is in (i) its first, retracted position
(Fig. 17), a surgical fastener 5 carried by the inserter’s
carrier portion 83 will be disposed completely within tube
190, (ii) its second, partially-extended position (Fig. 18),
a surgical fastener 5 carried by the inserter’s carrier por-
tion 83 will have its fins 40 exposed out the distal end of
tube 190 but its bar 60 shielded within tube 190, and (iii)
its third, fully-extended position (Fig. 19), a surgical fas-
tener 5 carried by the inserter’s carrier portion 83 will
have its fins 40 and bar 60 exposed out the distal end of
tube 190.

[0048] As seen in Figs. 17-19, tube 190 is preferably
bent slightly near its distal end 195, so as to facilitate
deployment of surgical fastener 5. To this end, inserter
80 is formed so as to have sufficient flexibility to permit
it to move easily through this bend as the inserter is
moved between its aforementioned first, second and third
position (i.e., the positions shown in Figs. 17, 18 and 19,
respectively). At the same time, however, inserter 80 is
formed so as to have sufficient structural integrity to per-
mit it to penetrate the receiving tissue, so as to deploy
the surgical fastener in that tissue.

[0049] As noted above, the surgical fastener and grip
assembly shown in Figs. 13 and 14 is intended to be
positioned within holder 145 at the time of manufacture,
and then the surgical fastener loaded into second instal-
lation tool 150 at the time that the fastener is to be used
in a surgical procedure.

[0050] More particularly, and looking next at Fig. 20,
surgical fastener 5 and its associated grip 140 are intend-
ed to be positioned within holder 145 at the time of man-
ufacture so that the fastener’s shaft 10 is disposed in
holder opening 165, the fastener’s fins 40 and bar 60 are
disposed in holder opening 170, and grip 140 is disposed
in holder opening 175. As seen in Fig. 20, holder 145 is
sized so that the proximal end of fastener 5 protrudes
slightly beyond the holder’s shoulder 185 and into holder
opening 180.

[0051] Looking next at Fig. 21, surgical fastener 5 is
intended to be loaded into second installation tool 150 at
the time that the fastener is to be used in a surgical pro-
cedure. More particularly, surgical fastener 5 is loaded
into second installation tool 150 in the following manner.
[0052] First, the second installation tool 150 has its in-
serter 80 positioned in its first, retracted position (Fig.
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17). Then the distal end 195 of the installation tool is
inserted into holder opening 180 until the tube’s distal
end surface 200 engages holder shoulder 185. At this
point recess 105 of the installation tool’s inserter will be
aligned with surgical fastener 5.

[0053] Next, the installation tool's inserter 80 is ad-
vanced from its first, retracted position to its third, ful-
ly-extended position (Fig. 22). As this occurs, the insert-
er's sharp point 100 will sequentially engage and then
sever each of the tabs 155 holding surgical fastener 5 to
grip 140, so as to free surgical fastener 5 from grip 140.
At the same time that this occurs, the advancing inserter
80 will also envelope fastener 5 so that the fastener will
be loaded into the inserter’'s recess 105. It is to be ap-
preciated that, as the inserter severs tabs 155 and picks
up fastener 5 in recess 105, small nibs 155A (Fig. 23) of
tabs 155 remain attached to the fastener’s bottom sur-
face 25. These small nibs 155A give fastener 5 a slight
upward bias within recess 105 of inserter 80, so as to
cause fastener 5 to make a snug fit within that recess.
[0054] Next, inserter 80 is withdrawn back into tube
190 (Fig. 24). Asthis occurs, surgical fastener 5is carried
away from grip 140, and into tube 190, by the retreating
inserter 80. Finally, installation tool 150 is withdrawn from
holder 145. Atthis point, surgical fastener 5 will be loaded
in the installation tool's inserter 80, ready to be deployed
into tissue.

[0055] Once surgical fastener 5 has been loaded into
second installation tool 150, the surgical fastener and the
installation tool can be used to fasten one piece of tissue
to another piece of tissue. By way of example, but not
limitation, surgical fastener 5 and installation tool 150 can
be used to close a tear in a piece of meniscal cartilage.
[0056] More particularly, and looking now at Fig. 25,
surgical fastener 5 and second installation tool 150 can
be used to close atear 130 formed in a piece of meniscal
cartilage 135. This may be accomplished in the following
manner.

[0057] First, the distal end of installation tool 150 is
positioned on the proximal side of tear 130, with the tube’s
distal end surface 200 adjacent to the outer surface of
the piece of meniscal cartilage 135 (Fig. 25). At this point,
the installation tool’s inserter 80 will be inits first, retracted
position, so that fastener 5 will be completely encased in
the installation tool’s tube 190.

[0058] Next, the installation tool has its inserter 80 ad-
vanced into its second, partially-extended position, and
the inserter’s sharp point 100 is forced into the meniscal
cartilage and across tear 130 (Fig. 26). As this occurs,
surgical fastener 5 is carried through meniscal tissue 135
by inserter 80. As noted previously with respect to instal-
lation tool 75, inserter 80 is able to pass into the meniscal
cartilage without significant impedance, since the por-
tions of the fastener’s fins 40 protruding from the insert-
er's recess 105 are configured to slide easily through the
tissue in a distal direction. Forward movement of inserter
80 continues until the tube’s distal end surface 200 en-
gages the outer surface of meniscal tissue 135.
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[0059] Next, the installation tool's inserter 80 is ad-
vanced from its second, partially-extended position to its
third, fully-extended position. As this occurs, the instal-
lationtool’s distal end surface 200 is kept pressed against
the outer surface of the meniscal cartilage, compressing
the tissue and thereby closing tear 130. Accordingly, the
installation tool's inserter passes further into the tissue,
until the fastener’s bar 60 engages the outer surface of
the meniscal cartilage (Fig. 27). At this point, further
movement of the assembly into the cartilage is prohibited,
since bar 60 is configured so as to prohibit movement
through tissue in a distal direction.

[0060] Next, the installation tool’s inserter 80 is moved
from its third, fully-extended position (Fig. 27) to its first,
fully retracted position. This causes the inserter to be
withdrawn from meniscal cartilage 135. As this occurs,
the portions of the fastener’s fins 40 protruding from the
inserter’s recess 105 catch on the meniscal cartilage dis-
posed on the distal side of tear 130. This causes fastener
5 to remain in place within meniscal cartilage 135 as the
inserter is retracted back into the installation tool’s tube
190. At the same time, the installation tool's distal end
surface 200 is kept pressed tightly against the near sur-
face of the cartilage, whereby tear 130 in meniscal car-
tilage 135 is kept closed as the retreating inserter 80 is
withdrawn from the cartilage. Fastener 5 remains in me-
niscal cartilage 135, with the meniscal cartilage on the
distal side of tear 130 being prohibited from moving in a
distal direction by the fastener’s fins 40, and the meniscal
cartilage on the proximal side of tear 130 being prohibited
from moving in a proximal direction by the fastener’s bar
60. This effectively keeps tear 130 closed so as to facil-
itate healing of the meniscal cartilage (Fig. 28). Installa-
tion tool 150, which has its sharp inserter 80 safely
sheathed within its tube 190, may then be withdrawn from
the surgical site.

[0061] Itis anticipated thatin some situations (e.g., the
situation shown in Figs. 12 and 28), a single fastener 5
may be sufficient to effect the desired tissue attachment.
However, it is also anticipated that in other situations
(e.g., the situation shown in Fig. 29) multiple fasteners
may be used to effect the desired tissue attachment.
[0062] It is to be appreciated that the particular con-
struction of installation tool 150 permits the installation
tool to be moved to the surgical site while its sharp inserter
80is safely sheathed within blunttube 190, and thereafter
removed from the surgical site while its sharp inserter 80
is safely sheathed within blunt tube 190. This is an im-
portant feature, particularly where the installation tool
must be maneuvered around delicate bodily structures
on its way to, and away from, the surgical site.

[0063] As disclosed above, surgical fastener 5 can be
used to attach one piece of tissue to another piece of
tissue. This was illustrated above in connection with clos-
ing a tear 130 in a piece of meniscal cartilage 135. How-
ever, it should also be appreciated that surgical fastener
5 can be used to effect many other types of tissue at-
tachment. By way of further illustration, but not limitation,
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surgical fastener 5 might be used to repair a tear in a
rotator cuff. Or surgical fastener 5 might be used to attach
together other types of tissue, e.g., surgical fastener 5
might be used to attach skin to an underlying tissue struc-
ture, or it might be used in other types of plastic surgery,
or it might be used to attach vascular tissue to an adjacent
tissue structure, or it might be used to attach ocular tissue
to an adjacent tissue structure. It is also possible to use
surgical fastener 5 to attach a piece of "seed" tissue to
an underlying tissue structure, where that "seed" tissue
will be used to grow a predetermined body part onto that
underlying tissue structure.

[0064] Itisalsotobe appreciated that surgical fastener
5 can be used to attach bio-compatible inanimate objects
to tissue. By way of example, surgical fastener 5 might
be used to attach an inanimate device to soft tissue. In
such a case, the inanimate device can be either absorb-
able or non-absorbable. By way of further example, sur-
gical fastener 5 might be used to attach a woven material,
or a filament, or a film-like material to tissue.

[0065] Conversely, it is also possible to use surgical
fastener 5 to attach tissue to a bio-compatible inanimate
object. For example, surgical fastener 5 might be used
to attach a piece of tissue to a bio-compatible substrate,
and then that substrate might in turn be attached to an-
other piece of tissue.

[0066] Still other variations of this sort will be obvious
to a person skilled in the art.

[0067] Asnoted above, the dimensions of surgical fas-
tener 5 will vary according to its particular use.

Modifications Of The Preferred Embodiments

[0068] ltis, of course, possible to modify the preferred
embodiments disclosed above without departing from
the scope of the present invention.

[0069] Thus, for example, it is possible to provide a
surgical fastener 5 such as that shown in Fig. 30. Surgical
fastener 5is identical to the surgical fastener 5 disclosed
above, except that it has its bar 60 set at a substantially
right angle to the axis 15 of its shaft 10.

[0070] It is also anticipated that one might provide a
surgical fastener 5 such as that shown in Fig. 31. Surgical
fastener 5is identical to the surgical fastener 5 disclosed
above, except that three fins 40 are provided at the distal
tip of the fastener. Alternatively, more than three fins
might be provided at the distal tip of the fastener.
[0071] Itis also possible to provide a surgical fastener
5 such as that shown in Fig. 32. Surgical fastener 5 is
identical to the surgical fastener 5 disclosed above, ex-
cept that only one fin 40 is provided at the distal tip of the
fastener.

[0072] Of course, fins 40 may have other shapes
and/or sizes so as to be appropriate for particular tissue
attachment procedures.

[0073] Itis also anticipated that one might provide a
surgical fastener 5 such as that shown in Fig. 33. Surgical
fastener 5is identical to the surgical fastener 5 disclosed
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above, exceptthatthe fastener’s bar 60 includes adistally
projecting portion 60D’ which extends parallel to the fas-
tener’s shaft 10. Thus, fastener 5 is essentially provided
with a hookshaped rear end, where that hook is formed
by the proximal end of shaft 10, bar 60, and return 60D’.
[0074] Itis, of course, possible to provide the fasteners
5 with similar hook-shaped rear ends. Thus, for example,
afastener 5 is shown in Fig. 34, where fastener 5 is iden-
tical to fastener 5 shown in Fig. 32, except that fastener
5 here includes a hook-shaped rear end of the sort dis-
closed above, i.e., a hook formed by the proximal portion
of shaft 10, bar 60 and return 60D’.

[0075] By providing a hook-shaped rear end on the
surgical fastener, it is possible to attach objects to tissue
using the fastener’s hook-shaped rear end. By way of
example, but not limitation, it is possible to use a fastener
such as the fastener 5 of Fig. 34 to attach a piece of
surgical mesh to tissue, e.g., to abdominal tissue. More
particularly, and looking now at Figs. 35 and 36, in this
situation a surgical fastener 5 is set so that its
hook-shaped rear end captures a filament 220 of the sur-
gical mesh 225 to tissue 230, with the filament being cap-
tured by the hook formed by the proximal end of fastener
shaft 10, bar 60 and return 60D’.

[0076] Surgical fastener 5 might also be used to attach
other objects to tissue, e.g., to capture a single long
strand or filament to tissue.

[0077] Itisalsoanticipated that, in certain circumstanc-
es, installation tool 75 or second installation tool 150
might be provided with a particular geometry to facilitate
applying the fastener in hard-to-reach places. By way of
example, inFigs. 4-12, installation tool 5 is shown to have
a substantially straight distal end; and in Figs. 17-19 and
21-27, second installation tool 150 is shown to have a
simple curve at its distal end. However, certain situations
may call for a more complex shaft geometry to permit the
distal end of the installation tool to reach a particular lo-
cation. For example, and looking now at Figs. 37 and 38,
itis anticipated that one might form the second installation
tool 150 so that it has an elongated tube 190 which in-
cludes compound curves. Such compound curves can
prove exceedingly useful in navigating around various
anatomical structures found within the body, e.g., in nav-
igating around the condyles when closing atearin a piece
of meniscal cartilage within the knee joint.

[0078] Itis also possible to form a staple-type of fas-
tener out of two or more surgical fasteners of the sort
disclosed above. Thus, for example, and looking now at
Figs. 39 and 40, a staple-type surgical fastener 240 can
be formed out of two fasteners 5 of the sort disclosed
above. In this situation, a bridge section 60C" extends
between the two bars 60 so as to link the two fasteners
5 together. A modified installation tool 245, formed out
of two installation tools 75 connected together in ways
well known in the art (not shown), is used to insert the
staple-type surgical fastener 240.

[0079] Yet another possible variation is shown in Fig.
41. Here two surgical fasteners 5 are combined so as to



17 EP 0 955905 B1 18

form a staple-type fastener 240. This is done by turning
each of the surgical fasteners on its side so that their
top-surfaces 20 face each other, extending the bar of
each fastener, and then joining the two bars together so
as to form a bridge 60C". In this situation, the staple-type
fastener 240 can be set by a modified installation tool
260. Installation tool 260 comprises two installation tools
75 of the sort described above, wherein the installation
tools are turned on their sides so that their slots 125 face
one another, and then connected together in ways well
known in the art (not shown).

[0080] Fig. 42 shows the staple-like fastener 240 clos-
ing a tear 130 in a piece of meniscal cartilage 135.
[0081] Fig. 43 shows another surgical fastener 5. Sur-
gical fastener 5F is identical to the surgical fastener 5
described above, except that (i) the fastener's bar 60
extends on both sides of the fastener’s shaft 10, and (ii)
shaft 10 has its proximal portion 10F’ laterally displaced
from its distal portion 10F", so that the fastener’s surface
265 is coplanar with its surface 25F. Such lateral dis-
placement of shaft 10 at the proximal end of the shaft
permits fastener 5 to fit in inserter 80, with surfaces 25F
and 265 resting on inserter surface 110 (Figs. 4 and 5).
[0082] Fig. 44 shows yet another surgical fastener 5.
Fastener 5 is similar to the surgical fastener, except that
the fastener’s bar 60 extends on both sides of the fas-
tener’s shaft 10. In order to install fastener 5 in tissue, it
is desirable to use an installation tool comprising an in-
serter 80G (Fig. 45). Inserter 80 is identical to the inserter
00 described above, except that the inserter has an el-
liptical cross-section, and a bottom groove 270 is dis-
posed in the bottom surface of recess 105. Groove 270
accepts the lower portion of bar 60.

[0083] still another surgical fastener 5 is shown in Fig.
46. Surgical fastener 5 is identical to the fastener 5 de-
scribed above, except that bar 60 has been replaced with
a relatively large round ball 60H. It will be appreciated
that fastener 5 can be deployed into tissue using an in-
serter very similar to the inserter 80 shown in Fig. 45,
except that the bottom groove 270 of inserter 80 would
be modified so as to match the lower half of round ball
60H.

[0084] Further, while in foregoing description and
drawingsthe surgical fastener’s shaftis disclosed as hav-
ing a round cross-section, other cross-sections (e.g.,
square or rectangular) could also be used, so long as the
carrier portion of that fastener’s installation tool is provid-
ed with a corresponding cross-section.

[0085] Itis also to be appreciated that the present in-
vention has utility in non-medical applications as well.
Thus, for example, any one of the fasteners 5, 240 could
be used in a non-medical setting to attach one object to
another object. For example, such a fastener might be
used to attach a piece of fabric to a cushion, or a planar
sheet to substrate, etc.

[0086] still other embodiments and uses of the present
invention will be obvious to a person skilled in the art
without departing from the scope of the presentinvention.
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[0087] Itis also to be understood that the present in-
vention is by no means limited to the particular construc-
tions disclosed herein and/or shown in the drawings, but
also comprises any other modification, changes or equiv-
alents within the scope of the claims.

Advantages Of The Invention

[0088] Numerous advantages are obtained through
the provision and use of the present invention.

[0089] For one thing, a novel surgical fastening system
is provided for attaching one piece of tissue to another
piece of tissue, wherein the novel surgical fastening sys-
tem overcomes the various deficiencies associated with
prior art surgical fastening systems.

[0090] For another thing, a novel surgical fastener is
provided for attaching one piece oftissue to another piece
of tissue.

[0091] And a novel installation tool is provided for de-
ploying the aforementioned surgical fastener in tissue.
[0092] Also, a novel surgical fastening system is pro-
vided which is particularly well suited for use in repairing
tears in meniscal cartilage.

[0093] And a novel surgical fastener is provided which
is particularly well suited for use in repairing tears in me-
niscal cartilage.

[0094] Furthermore, the installation tool is particularly
well suited for use in deploying the aforementioned sur-
gical fastener in meniscal cartilage.

[0095] Still other advantages will be apparent to those
skilled in the art.

Claims

1. A surgical fastening system comprising a surgical
fastener, said surgical fastener (5,5H) comprising:

a shaft (10) of substantially uniform diameter
having a distal end (30) and a proximal end (35),
wherein said proximal end (35) having either a
bar (60) or a ball (60H), said bar (60) extending
outwardly from or said ball (60H) extending ra-
dially outwardly from and equally around said
shaft (10);

a fin (40) extending outwardly from said shaft
proximate said distal end, said fin having a distal
edge and a proximal edge each being inclined
outwardly and longitudinally rearwardly from
said shaft; characterised by said shaft being
solid and said distal end of said shaft being
rounded and devoid of a cutting edge and devoid
of a penetration point.

2. The fastener (5,5H) being provided for the use in a
surgical fastening system in accordance with claim
1 wherein said fin (40) includes two parallel sides
extending axially of said shaft (10).
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The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1
wherein said bar (60) having a sidewise thickness
or wherein said fin (40) having a thickness that is no
more than the diameter of said shaft (10,10F).

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 2 or
3 wherein said fin (40) and said bar (60) are adapted
to protrude from a single elongated slot (125) in said
shaft.

The fastener (5) in accordance with claim 4 wherein
aside of said shaft (10) opposite from a side on which
are disposed said bar (60) and said fin (40) is pro-
vided with a pair of nibs (155) in alignment with each
other axially of said shaft.

The fastener (5,5H) in accordance with claim 3, fur-
ther comprising a grip portion connected to said shaft
(10) by frangible tabs (155), said tabs extending from
aside of said shaft (10) opposite from a side on which
are disposed said bar (60) and said fin (40), a portion
of said tabs, upon said tabs being severed to sepa-
rate said grip portion from said shaft, remaining on
said shaft to provide a pair of nibs in alignment with
each other axially of said shaft along said opposite
side of said shaft (10).

The fastener (5,5H) in accordance with claim 4
wherein a side of said shaft (10) opposite from a side
on which are disposed said bar (60) and said fin (40)
is provided with a plurality of nibs in alignment axially
of said shaft (10).

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1,
further comprising a second fin disposed on said
shaft (10) proximally of and in alignment with said
fin disposed proximate said distal end, said second
fin having side walls in alignment with said sides of
said fin proximate said distal end.

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1
wherein said bar (60) leans distally relative to said
shaft (10).

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1
wherein said bar (60) includes a first portion extend-
ing in a first direction radially outwardly from said
shaft (10) and a second portion extending in an op-
posite second direction radially outwardly from said
shaft, said fin (40) extending outwardly from only one
side of said shaft, said fin and said first portion of
said bar being adapted to protrude from a single elon-
gated slot (125) in said shaft (10).
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The fastener (5) in accordance with claim 10 wherein
said shaft (10) includes a first proximal shaft portion
contiguous to and centered between said bar first
and second portions, a second distal shaft portion
from which extends said fin (40), and a third shaft
portion interconnecting said first and second shaft
portions and off-setting said first and second shaft
portions such that a side of said second shaft portion
opposite from said one side is in the same plane as
an end of said bar second portion.

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1
wherein said bar (60) includes a portion (60D’) which
extends distally and generally parallel to said shaft
(10).

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 1,
further comprising:

a second solid shaft of substantially uniform di-
ameter having a distal end and a proximal end;
said bar (60) extending to, and being fixed to,
said second shaft at said proximal end of said
second shaft;

said distal end of said second shaft being round-
ed and devoid of a cutting edge and devoid of a
penetration point; and a second fin extending
outwardly from said second shaft proximate said
distal end of said second shaft, said second fin
having a distal edge inclined outwardly and prox-
imally from said second shaft and a proximal
edge inclined outwardly and proximally from
said second shaft;

said diameters of said shafts being substantially
equal to each other.

The fastener (5) being provided for the use in a sur-
gical fastening system in accordance with claim 13
wherein said fins (40) are substantially parallel to
each other.

The fastener (5) in accordance with claim 13 wherein
said fins (40) are opposed to each other.

The fastener (5) in accordance with claim 13 wherein
said fin extending from said first shaft and a portion
of said bar (60) at said proximal end of a first of said
shafts are adapted to protrude from a single elon-
gated slot (125) in said first shaft and wherein said
second fin and a portion of said bar (60) at said prox-
imal end of said second shatft is are adopted to pro-
trude from a single elongated slot (125) in said sec-
ond shatft.

The surgical fastening system in accordance with
claim 1, said system further comprising a dispenser
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for said surgical fastener, the fastener (5,5H) being
adapted for engagement with an installation tool
(75,150,245,260) carrier portion, said dispenser
comprising a storage compartment for retaining the
fastener, said storage compartment being provided
with an opening through which said fastener is mov-
able, wall structure extending from said storage com-
partment opening to an opening in a dispenser side
wall and configured to guide a distal end (195) of
said installation tool with said carrier portion (83)
therein to said storage compartment, the remainder
of said installation tool remaining outside of said dis-
penser, whereby said fastener may be engaged by
said carrier portion (83) of said installation tool and
withdrawn from said dispenser by withdrawal of said
installation tool distal end (195) from said dispenser
opening.

The surgical fastening system in accordance with
claim 1, said system further comprising a dispenser
for said fastener (5,5H) wherein said fin (40) and said
bar (60) are in alignment with each other along a
side of said shaft (10), and a grip portion connected
to said shaft by tabs (155) joined to an opposite side
of said shaft, said dispenser comprising:

a housing having disposed therein a chamber
for retaining said fastener, and an entry way for
receiving an installation tool (75,150,245,260)
having a carrier portion (83) thereon adapted to
receive and retain said fastener, said carrier por-
tion having cutting means thereon;

said entry way and chamber being configured
to guide said installation tool carrier portion cut-
ting means into cutting engagement with said
fastener legs to sever said grip portion from said
shaft, and to facilitate said carrier portion sliding
around and into engagement with said fastener;
whereby upon withdrawal of said installation tool
from said housing, said fastener, less said grip
portion, is removed from said dispenser and is
disposed in said installation tool carrier portion.

The surgical fastening system in accordance with
claim 1, said system further comprising a dispenser
for said fastener (5,5H) comprising a said shaft por-
tion and a grip portion interconnected by integral tabs
(155), said dispenser comprising:

a housing having a chamber therein for holding
said fastener, said chamber including a first
chamber portion for holding said fastener shaft
portion and a second chamber portion for hold-
ing said grip portion, and having an entry way
therein for guiding an installation tool
(75,150,245,260) into said first chamber portion
to surround said fastener shaft portion and for
guiding a cutting edge portion of said installation
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tool into seriatim engagement with said tabs
(155) to sever said tabs to disconnect said fas-
tener shaft portion from said grip fastener por-
tion, to permit withdrawal of said shaft portion
from said dispenser while leaving said grip por-
tion in said dispenser.

The surgical fastening system in accordance with
claim 1, said system further comprising an installa-
tion tool (75,150,245,260) for said fastener (5,5H)
wherein said fin (40) and said bar (60) are being in
alignment with each other along a side of said shaft
(10), said installation tool comprising:

an elongated inserter comprising a carrier por-
tion adapted to retain said fastener and having
at a distal end thereof a sharpened edge, said
carrier portion having an open side from which
extend end portions of said bar and said fin.

The surgical fastening system in accordance with
claim 1, said system further comprising an installa-
tion tool (75,150,245,260) for said fastener (5,5H)
wherein said fin (40) and said bar (60) are in align-
ment with each other along a side of said shaft (10),
said installation tool comprising:

an elongated rigid tube (190);

a carrier portion movable between afirst position
in said tube and a second position extended
from a distal end of said tube, said carrier portion
being adapted to retain said fastener and having
at a distal end thereof a sharpened edge, said
carrier portion having an open side from which
extend end portions of said bar (60) and said fin;
and

control means for moving said carrier portion in
said tube between said first and second posi-
tions;

whereby said installation tool is manipulable to
extend said carrier portion and said fastener
therein into a body of tissue (135,230), and to
withdraw said carrier portion from said tissue,
whereupon said fin resists withdrawal of said
fastener and said fastener remains in said tissue
as said installation tool is withdrawn therefrom.

The installation tool (75,150,245,260) in accordance
with claim 21, wherein said carrier portion comprises
a chamber having an opening (165,170,175,180) at
said distal end (195) defined at least in part by said
sharpened edge, said open side, a closed side op-
posite from said open side and adapted to receive a
side of said shaft (10) opposite from said side of said
shaft on which are mounted said fin and said bar
(60), and a proximal wall for engagement with said
proximal end of said shaft.
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23. Asurgical fastening system in accordance with claim

1, said system further comprises an installation tool
75,150,245,260), said installation tool comprising:

an elongated inserter (80) comprising a carrier
portion (83) adapted to retain said fastener
(5,5H) and having at a distal end (195) thereof
a sharpened edge, said carrier portion having
an open side from which extend end portions of
said bar (60) and said fin (40).

24. Asurgical fastening system in accordance with claim

1, said system further comprises a dispenser for
housing at least one of said fasteners (5,5H) and an
installation tool (75,150,245,260);

said dispenser comprising:

a housing having disposed therein a chamber
for retaining said fastener, and an entry way for
receiving an installation tool having a carrier por-
tion thereon adapted to receive and retain said
fastener;

said entry way and chamber being configured
so as to facilitate said carrier portion sliding into
engagement with said fastener;

whereby upon withdrawal of said installation tool
from said housing, said fastener is removed from
said dispenser and is disposed in said installa-
tion tool carrier portion; and

said installation tool comprising:

an elongated rigid tube (83);

said carrier portion being movable between
a first position in said tube and a second
position extended from a distal end (195) of
said tube, said carrier portion having at a
distal end thereof a sharpened edge, said
carrier portion having an open side from
which extend end portions of said fastener
bar and said fastener fin; and

control means for moving said carrier por-
tion and said fastener therein into a body of
tissue, and to withdraw said carrier portion
from said tissue, whereupon said fin resists
withdrawal of said fastener and said fasten-
er remains in said tissue as said installation
tool is withdrawn therefrom.

Patentanspriiche

1.

Chirurgisches Klammersystem mit einer chirurgi-
schen Klammer, wobei die chirurgische Klammer
(5,5H) einen Schaft (10) mit im wesentlich gleich-
bleibendem Durchmesser umfafit, welcher ein dista-
les Ende (30) und ein proximales Ende (35) aufweist,
wobei das proximale Ende (35) entweder einen Rie-
gel (60) oder einen Ball (60H) aufweist, und sich der
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Riegel (60) oder der Ball (60H) radial auswérts vom
und gleichmafig um den Schaft (10) erstrecken;
sowie eine sich auswarts vom Schaft nahe des di-
stalen Endes auswarts erstreckende Rippe umfaf3t,
wobei die Rippe eine distale Kante und eine proxi-
male Kante aufweist, welche jeweils auswarts und
rickwarts langs des Schafts geneigt sind, dadurch
gekennzeichnet, da der Schaft starr/massiv ist
und das distale Ende des Schafts verrundet und frei
von einer Schneidkante und frei von einem Eindring-
punkt ist.

Fir die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereit gestellte Klam-
mer (5,5H), dadurch gekennzeichnet,da  die Rip-
pe (40) zwei parallele, sich axial vom Schaft (10)
erstreckende Seiten aufweist.

Fur die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, daR der Riegel
(60) eine seitliche Dicke oder die Rippe (40) eine
Dicke aufweist, die nicht groRRer ist als der Durch-
messer des Schafts (10,10F).

Fir die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 2 oder 3 bereitgestellte
Klammer (5), dadurch gekennzeichnet, dal} die
Rippe (40) und der Riegel (60) zum Herausschieben
aus einem einzelnen langgestreckten Schlitz (125)
in dem Schaft angepal3t sind.

Klammer (5) nach Anspruch 4, dadurch gekenn-
zeichnet, dal? eine Seite von dem Schaft (10), ge-
geniber von einer Seite an welcher der Riegel (60)
und die Rippe (40) angeordnet sind, mit einem Paar
von Nasen (155) versehen ist, die axial zum Schaft
zueinander in Reihe sind.

Klammer (5,5H) nach Anspruch 3, dadurch ge-
kennzeichnet, da3 weiterhin ein Griffstiick mit dem
Schaft (10) mittels zerbrechlicher Streifen (155) ver-
bunden ist, wobei sich die Streifen von einer Seite
des Schafts (10), gegenuiber von einer Seite auf wel-
cher der Riegel (60) und die Rippe (40) angeordnet
sind, erstrekken und wobei ein Teil der Streifen,
nachdem der Streifen zum Trennen des Griffstiicks
von dem Schaft durchtrennt ist, an dem Schaft ver-
bleibt, um axial zum Schaft, entlang der gegenuber-
liegenden Seite des Schafts (10) zueinander in Rei-
he angeordnet ein Paar von Nasen bereit zu stellen.

Klammer (5,5H) nach Anspruch 4, dadurch ge-
kennzeichnet, dal3 eine Seite von dem Schaft (10),
gegenuber von einer Seite auf welcher der Riegel
(60) und die Rippe (40) angeordnet sind, mit einer
Vielzahl von axial zum Schaft (10) in Reihe stehen-
der Nasen versehen ist.
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Fir die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, daR  weiterhin
eine zweite Rippe auf dem Schaft (10) proximal zur
und in Reihe mit der nahe zum distalen Ende ange-
ordneten Rippe angeordnetist, wobei die zweite Rip-
pe Seitenwéande aufweist, die in Reihe mit den Seiten
der nahe zum distalen Ende angeordneten Rippe
sind.

Fur die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, da? sich der
Riegel (60) relativ zum Schaft (10) distal neigt.

Fir die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, dall  der Riegel
(60) ein erstes Stiick, das sich radial auswarts vom
Schaft (10) in eine erste Richtung erstreckt, und ein
zweites Stuck beinhaltet, das sich radial auswarts
von dem Schaft in eine entgegengesetzte zweite
Richtung erstreckt und die Rippe (40) sich auswaérts
von lediglich einer Seite des Schafts erstreckt, wobei
die Rippe und das erste Stiick zum Herausschieben
aus einem einzelnen langgestreckten Schlitz (125)
im Schaft (10) angepalf3t sind.

Klammer (5) nach Anspruch 10, dadurch gekenn-
zeichnet,dal’3 der Schaft(10) ein proximales Schaft-
stiick beinhaltet, das angrenzend zu und zentriert
zwischen den ersten und zweiten Stiicken des Rie-
gelssitzt, sowie ein zweites distales Schaftstiick, von
dem sich die Rippe (40) erstreckt, und ein drittes
Schaftstiick, das das erste und das zweite Schatft-
stiick verbindet und erstes und zweites Schaftstiicke
derart gegeneinander versetzt, daf eine Seite des
zweiten Schaftstiickes gegeniiber von der einen Sei-
te in derselben Ebene ist, wie ein Ende von dem
zweiten Riegelstick.

Fur die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, da  der Riegel
(60) ein sich distal und generell parallel zum Schaft
(10) erstreckendes Stiick (60D’) beinhaltet.

Fur die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 1 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, dal3 dieses ei-
nen zweiten starren/massiven Schaft mitim wesent-
lichen gleichbleibendem Durchmesser umfafit, der
ein distales Ende und ein proximales Ende aufweist;
sich der Riegel (60) zum zweiten Schaft erstreckt
und am proximalen Ende des zweiten Schafts an-
geordnet ist; das distale Ende des zweiten Schafts
verrundet und frei von einer Schneidkante und frei
von einem Eindringpunkt ist;
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und sich eine zweite Rippe auswarts von dem zwei-
ten Schaft nahe dem distalen Ende des zweiten
Schafts erstreckt, wobei die zweite Rippe eine sich
auswarts und proximal vom zweiten Schaft geneigte
Kante aufweist;

und die Durchmesser der Schéafte im wesentlichen
untereinander gleich sind.

Fir die Verwendung in einem chirurgischen Klam-
mersystem nach Anspruch 13 bereitgestellte Klam-
mer (5), dadurch gekennzeichnet, dal? die Rippen
(40) im wesentlichen parallel zueinander sind.

Klammer (5) nach Anspruch 13, dadurch gekenn-
zeichnet, dal3 die Rippen (40) zueinander entge-
gengesetzt sind.

Klammer (5) nach Anspruch 13, dadurch gekenn-
zeichnet, daf3 die sich von dem ersten Schaft er-
streckende Rippe und ein Teil des Riegels (60) an
dem proximalen Ende von einem ersten der Schéafte
zum Herausschieben aus einem einzelnen langge-
streckten Schlitz (125) im ersten Schaft angepalf3t
sind, und wobei die zweite Rippe und ein Teil des
Riegels (60) an dem proximalen Ende des zweiten
Schafts zum Herausschieben aus einem einzelnen
langgestreckten Schlitz (125) im zweiten Schaft an-
gepalfdt sind.

Chirurgisches Klammersystem nach Anspruch 1,
dadurch gekennzeichnet, dal das System weiter-
hin ein Ausgabegerét fur die chirurgische Klammer
umfaldt, wobei die Klammer (5,5H) zum Ineingriff-
bringen mit einem Fihrungsteil eines Installations-
werkzeugs (75,150,245,260) angepalit ist, und wo-
bei das Ausgabegerat ein Speicherfach zum Auf-
nehmen des Verbinders umfaf3t, und das Speicher-
fach mit einer Offnung versehen ist, durch welche
die Klammer bewegbar ist und sich eine Wandstruk-
tur von der Offnung des Speicherfachs bis an eine
Offnung in einer Seitenwand des Ausgabegeréts er-
streckt und so gestaltet ist, um mit dem Fuhrungsteil
(83) ein distales Ende (195) von dem Installations-
werkzeug hierin zum Speicherfach zu filhren und
wobei der Ruckhalter des Installationswerkzeugs
aullerhalb des Ausgabegerats verbleibt, wodurch
die Klammer mittels des Fuhrungsteils (83) des In-
stallationswerkzeugs in Eingriff bringbar ist und
durch Zurlickziehen des distalen Endes (195) des
Installationswerkzeugs von der Ausgabegeratsoff-
nung vom Ausgabegerat zuriickgezogen ist.

Chirurgisches Klammersystem nach Anspruch 1,
dadurch gekennzeichnet, daR das System weiter-
hin ein Ausgabegeréatfur die Klammer (5,5H) umfafit,
wobei die Rippe (40) und der Riegel (60) entlang
einer Seite des Schafts (10) in Reihe zueinander
sind, und ein Griffstlick mittels an gegeniberliegen-
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den Seiten des Schafts angeordneten Streifen (155)
mit dem Schaft verbunden ist, und wobei das Aus-
gabegerat

ein Gehause umfallt, das hierin angeordnet eine
Kammer zum Zurlickhalten der Klammer aufweist,
und einen Eintrittsweg zum Aufnehmen eines Instal-
lationswerkzeugs (75,150,245,260) umfaldt, wel-
ches hierauf ein Fihrungsteil (83) aufweist, das zur
Aufnahme und Rickhalten der Klammer angepal3t
ist, und wobei das Fihrungsteil Schneidmittel auf-
weist;

wobei der Eintrittsweg und die Kammer ausgelegt
sind, um die Schneidmittel des Fuhrungsteils des
Installationswerkzeugs in schneidenden Eingriff mit
den Klammerbeinen zu fihren, um das Griffstiick
vom Schaft zu trennen und es dem Fihrungsteil zu
ermdglichen, in Eingriff mit und um die/der Klammer
herum zu gleiten;

wodurch beim Zuriickziehen des Installationswerk-
zeugs aus dem Gehause die Klammer, weniger das
Griffstlick, von dem Ausgabegerat entfernt und im
Fuhrungsteil des Installationswerkzeugs angeord-
net wird.

Chirurgisches Klammersystem nach Anspruch 1,
dadurch gekennzeichnet, dafl das System weiter-
hin ein Ausgabegerat fur die Klammer (5,5H) umfalidt,
welches ein Schaftteil und ein durch integrale Strei-
fen (155) verbundenes Griffstiick umfal3t, wobei das
Ausgabegerat ein Geh&duse umfalit, dal hierin eine
Kammer zum Halten der Klammer aufweist, wobei
die Kammer ein erstes Kammerteil zum Halten des
Verbinderschaftteils und ein zweites Kammerteil
zum Halten des Griffstiicks beinhaltet, und hierin ei-
nen Eintrittsweg zum Fihren eines Installations-
werkzeugs (75,150,245,260) in dem ersten Kam-
merteil aufweist, um das Verbinderschaftteil zu um-
geben und zum Fihren eines Schneidkantenteils
des Installationswerkzeugs in reiheweisen Eingriff
mitden Nasen (155), um die Nasen zu durchtrennen,
und um den Verbinderschaftteil von dem Verbinder-
griffstiick zu trennen und um ein Zuriickziehen des
Schaftteils vom Ausgabegerat zu erlauben, wahrend
das Griffstiick das Ausgabegerat verlaft.

Chirurgisches Klammersystem nach Anspruch 1,
dadurch gekennzeichnet, dal das System weiter-
hin ein Installationswerkzeug (75,150,245,260) fir
die Klammer (5,5H) umfal3t, wobei die Rippe (40)
und der Riegel (60) entlang einer Seite des Schafts
(10) zueinander in Reihe angeordnet sind, und wobei
das Installationswerkzeug eine langgestreckte Ein-
setzeinrichtung umfafit, die ein Flihrungsteil umfafit,
das zum Aufnehmen der Klammer angepal3t ist und
an einemdistalen Ende hiervon eine gescharfte Kan-
te aufweist, wobei das Fiihrungsteil eine offene Seite
aufweist, von welcher sich Endstiicke des Riegels
und der Rippe erstrecken.
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Chirurgisches Klammersystem nach Anspruch 1,
dadurch gekennzeichnet, daR das System weiter-
hin ein Installationswerkzeug (75,150,245,260) fir
den Verbinder (5,5H) umfafit, wobei die Rippe (40)
und der Riegel (60) entlang einer Seite des Schafts
(10) zueinander in Reihe angeordnet sind und das
Installationswerkzeug eine langgestreckte starre
Rohre (190);

ein zwischen einer ersten Position in der Réhre und
einer sich vom distalen Ende der Réhre erstrecken-
den zweiten Position bewegbares Fuhrungsteil um-
fasst, das zum Zurlickhalten der Klammer angepalf3t
ist und an einem distalen Ende hiervon eine ge-
schérfte Kante aufweist, wobei das Fuhrungsteil ei-
ne offene Seite aufweist, von welcher sich Endstik-
ke des Riegel (60) und der Rippe erstrecken;

und Steuermittel zum Bewegen des Fuhrungsteils
in der R6hre zwischen der ersten und zweiten Posi-
tionen umfaldt; wodurch das Installationswerkzeug
bedienbar ist, um das Fiihrungsteil und die Klammer
hierin in einen Kérper aus Gewebe (135,230) vorzu-
strecken und um das Fihrungsteil aus dem Gewebe
zurtick zu ziehen, worauf die Rippen ein Zuriickzie-
hen der Klammer verhindern und die Klammer in
dem Gewebe verbleibt, wenn das Installationswerk-
zeug hieraus zurtickgezogen wird.

Installationswerkzeug (75,150,245,260) nach An-
spruch 21, dadurch gekennzeichnet,dal  dasFih-
rungsteil eine Kammer umfaft, die eine Offnung
(165,170,175,180) an dem distalen Ende (195) auf-
weist, welche mindestens teilweise mittels der ge-
scharften Kante definiert ist, und wobei die offene
Seite eine gegenuber zur offenen Seite angeordnete
geschlossene Seite aufweist und angepaldt ist, um
eine Seite von dem Schaft (10) gegenuberliegend
zu der Seite von dem Schaft aufzunehmen, an wel-
cher die Rippe und der Riegel (60) angeordnet sind
und eine proximale Wand zum Ineingriffbringen mit
dem proximalen Ende des Schafts aufweist.

Chirurgisches Verbindungssystems nach Anspruch
1, dadurch gekennzeichnet, daR  das System wei-
terhin ein Installationswerkzeug (75,150,245,260)
umfaldt, wobei das Installationswerkzeug eine lang-
gestreckte Einsetzeinrichtung (80) umfafit, die ein
zum  Zurlckhalten des Verbinders (5,5H)
angepaldtes Fuhrungsteil (83) umfal3t und ein dista-
les Ende (195) mit einer geschérften Kante aufweist,
wobei das Fuhrungsteil eine offene Seite aufweist,
von welcher sich Endstiicke des Riegel (60) und der
Rippe (40) erstrecken.

Chirurgisches Verbindungssystem nach Anspruch
1, dadurch gekennzeichnet, daR  das System wei-
terhin ein Ausgabegerat zum Umhullen mindestens
einer Klammer (5,5H) und ein Installationswerkzeug
(75,150,245,260) umfaf3t;



29

das Ausgabegerat ein Gehause aufweist, in dem ei-
ne Kammer zum Zuriickhalten der Klammer ange-
ordnet ist und einen Eintrittsweg zum Aufnehmen
eines Installationswerkzeuges aufweist, welches
hierauf ein zum Aufnehmen und Zuriickhalten der
Klammer angepal3tes Fuhrungsteil aufweist;

wobei der Eintrittsweg und die Kammer derart ge-
staltet sind, um es dem Fuhrungsteil zu ermdglichen,
in Eingriff mit der Klammer zu gleiten;

wodurch bei Zurlickziehen des Installationswerk-
zeugs aus dem Gehéause, die Klammer aus dem
Ausgabegerat entfernt wird und im Fuhrungsteil des
Installationswerkzeugs angeordnet wird; und

das Installationswerkzeug eine langgestreckte star-
re Rohre (83) umfallt;

wobei das Fiihrungsteil zwischen einer ersten Posi-
tion in der Réhre und einer sich vom distalen Ende
(195) der Rohre erstreckenden zweiten Position be-
wegbarist, wobeidas Fuihrungsteil an einem distalen
Ende hiervon eine geschérfte Kante aufweist und
das FUhrungsteil eine offene Seite aufweist, von wel-
cher sich Endstiicke des Klammerriegels und der
Klammerrippe erstrecken;

und Steuermittel zum Bewegen des Fuhrungsteils
und der Klammer in einen Kérper aus Gewebe und
zum Zuriickziehen des Fihrungsteils aus dem Ge-
webe umfaldt, worauf die Rippe ein Zurlickziehen
der Klammer verhindert und die Klammer in dem Ge-
webe verbleibt, wenn das Installationswerkzeug
hieraus zuriickgezogen wird.

Revendications

Systeme d'agrafage chirurgical comprenant une
agrafe chirurgicale, I'agrafe chirurgicale (5, 5H) étant
composeée :

d’une tige (10) présentant un diameétre sensible-
ment uniforme et comportant une extrémité dis-
tale (30) et une extrémité proximale (35),
'extrémité proximale (35) ayant une barrette
(60) ou une boule (60H), laquelle barrette (60)
s'étend vers I'extérieur a partir de la tige (10)
tandis que la boule (60H) s’étend radialement
vers I'extérieur a partir de ladite tige (10) et éga-
lement autour de celle-ci ; et

d’'une ailette (40) qui s’étend vers I'extérieur a
partir de la tige, prés de I'extrémité distale, cette
ailette présentant un bord distal et un bord proxi-
mal qui sont inclinés vers I'extérieur et longitu-
dinalement vers l'arriere a partir de la tige ;

caractérisé en ce que la tige est pleine et son ex-
trémité distale est arrondie et sans bord coupant et

sans point de pénétration.

Agrafe (5, 5H) destinée a étre utilisée dans un sys-
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teme d'agrafage chirurgical selon la revendication
1, dans laquelle l'ailette (40) comprend deux cotés
paralléles qui s’étendent axialement a partir de la
tige (10).

Agrafe (5) destinée a étre utilisée dans un systeme
d’agrafage chirurgical selon la revendication 1, dans
lagquelle la barrette (60) a une épaisseur transversale
et l'ailette (40) a une épaisseur qui n'est pas supé-
rieure au diamétre de la tige (10, 10F).

Agrafe (5) destinée a étre utilisée dans un systeme
d’agrafage chirurgical selon la revendication 2 ou 3,
dans laquelle l'ailette (40) et la barrette (60) sont
aptes a dépasser d’une fente oblongue unique (125)
prévue dans la tige.

Agrafe (5) selon la revendication 4, dans laquelle un
cété de la tige (10) situé a I'opposé d’'un cdté sur
lequel sont disposées la barrette (60) et I'ailette (40)
est pourvu de deux saillies (155) alignées 'une sur
I'autre axialement par rapport a la tige.

Agrafe (5, 5H) selon la revendication 3, comprenant
également une partie de préhension qui est reliée a
la tige (10) par des pattes destinées a la rupture
(155), ces pattes s’étendant a partir d’'un coté de la
tige (10) qui est opposé au cété sur lequel sont dis-
posées la barrette (60) et I'ailette (40), étant précisé
que lorsqu’on détache ces pattes pour séparer la
partie de préhension et la tige, une partie des pattes
reste sur la tige pour former deux saillies alignées
I'une sur l'autre axialement par rapport a la tige, le
long dudit c6té opposé de la tige (10).

Agrafe (5, 5H) selon larevendication 4, dans laquelle
un coté de latige (10) opposé au coté sur lequel sont
disposées la barrette (60) et I'ailette (40) est pourvu
de plusieurs saillies alignées axialement par rapport
a la tige (10).

Agrafe (5) destinée a étre utilisée dans un systéme
d’agrafage chirurgical selon la revendication 1, com-
prenant également une seconde ailette disposée sur
la tige (10) sur le coté proximal et dans 'alignement
de l'ailette prévue prés de I'extrémité distale, cette
seconde ailette ayant des parois latérales dans I'ali-
gnement des cotés de l'ailette proche de I'extrémité
distale.

Agrafe (5) destinée a étre utilisée dans un systeme
d’agrafage chirurgical selon larevendication 1, dans
lagquelle la barrette (60) est inclinée par rapport a la
tige (10) vers le cété distal.

Agrafe (5) destinée a étre utilisée dans un systeme
d’agrafage chirurgical selon la revendication 1, dans
lagquelle la barrette (60) comprend une premiere par-
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tie qui s’étend dans une premiere direction, radiale-
ment vers I'extérieur a partir de la tige (10), et une
seconde partie qui s’étend dans une seconde direc-
tion opposée, radialement vers I'extérieur a partir de
latige, I'ailette (40) s’étendant vers I'extérieur a partir
d’'un seul cbté de la tige, et l'ailette et la premiere
partie de la barrette étant aptes a dépasser d'une
fente allongée unique (125) prévue dans la tige (10).

11. Agrafe (5) selon la revendication 10, dans laquelle

la tige (10) comprend une premiére partie de tige
proximale voisine des premiére et seconde parties
de barrette et centrée entre celles-ci, une deuxiéme
partie de tige distale a partir de laquelle s'étend
I'ailette (40), et une troisieme partie de tige qui relie
la premiére et la deuxieme et qui décale celles-ci de
telle sorte qu'un coté de la deuxiéme partie de tige
opposeé au premier coté se trouve dans le méme plan
gu’une extrémité de la seconde partie de barrette.

12. Agrafe (5) destinée a étre utilisée dans un systéme

d’agrafage chirurgical selon la revendication 1, dans
laquelle la barrette (60) comprend une partie (60D’)
qui s’étend vers le coté distal, sensiblement paralle-
lement a la tige (10).

13. Agrafe (5) destinée a étre utilisée dans un systéme

d’agrafage chirurgical selon la revendication 1, com-
prenant également :

une seconde tige pleine présentant un diamétre
sensiblement uniforme et comportant une extreé-
mité distale et une extrémité proximale ;

la barrette (60) s’étendant vers la seconde tige
et étant fixée a I'extrémité proximale de celle-ci ;
I'extrémité distale de la seconde tige étant ar-
rondie et sans bord coupant et sans point de
pénétration ; et une seconde ailette qui s’étend
vers I'extérieur a partir de la seconde tige, prés
de l'extrémité distale de celle-ci, la seconde
ailette ayant un bord distal qui est incliné vers
I'extérieur et coté proximal a partir de la seconde
tige, et un bord proximal qui estincliné vers I'ex-
térieur et c6té proximal a partir de la seconde
tige ;

les diametres des tiges étant sensiblement
égaux.

14. Agrafe (5) destinée a étre utilisée dans un systeme

d’agrafage chirurgical selon la revendication 13,
dans laquelle les ailettes (40) sont sensiblement pa-
ralléles.

15. Agrafe (5) selon la revendication 13, dans laquelle

les ailettes (40) sont opposées les unes aux autres.

16. Agrafe (5) selon la revendication 13, dans laquelle

l'ailette qui s’étend a partir de la premiére tige et une
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partie de la barrette (60) prévue sur I'extrémité proxi-
male d’'une premiéere tige sont aptes a dépasser
d’'une fente oblongue unique (125) prévue dans la-
dite premiére tige, et la seconde ailette et une partie
de la barrette (60) prévue sur I'extrémité proximale
de la seconde tige sont aptes a dépasser d’'une fente
oblongue unique (125) prévue dans la seconde tige.

Systeme d’agrafage chirurgical selon la revendica-
tion 1, comprenant également un distributeur pour
ladite agrafe chirurgicale, I'agrafe (5, 5H) étant apte
a venir en contact avec une partie de support d'un
outil de mise en place (75, 150, 245, 260), le distri-
buteur comprenant un réservoir destiné a contenir
I'agrafe, ce réservoir étant pourvu d’'une ouverture a
travers laquelle I'agrafe peut se déplacer, une struc-
ture de paroi s’étendant de I'ouverture du réservoir
jusqu’aune ouverture prévue dans une paroilatérale
du distributeur et étant congue pour guider une ex-
trémité distale (195) de I'outil de mise en place, avec
la partie de support (83) contenue dans celui-ci, jus-
gu'au réservoir, le reste de I'outil de mise en place
restant & I'extérieur du distributeur, moyennant quoi
I'agrafe peut étre mise en contact avec la partie de
support (83) dudit outil et extraite du distributeur gra-
ce a I'extraction de I'extrémité distale d'outil (195) &
partir de I'ouverture du distributeur.

Systéme d’agrafage chirurgical selon la revendica-
tion 1, comprenant également un distributeur pour
I'agrafe (5, 5H), l'ailette (40) et la barrette (60) étant
alignées I'une par rapport a I'autre le long d'un cété
de la tige (10), et une partie de préhension qui est
reliée a la tige par des pattes (155) rattachées au
cété opposé de la tige, le distributeur comprenant :

un boitier dans lequel est prévue une chambre
destinée a contenir I'agrafe, et une entrée des-
tinée a recevoir un outil de mise en place (75,
150, 245, 260) portant une partie de support (83)
qui est apte a recevoir et a contenir I'agrafe, la
partie de support portant des moyens de coupe ;
I'entrée etla chambre étant congues pour guider
les moyens de coupe de la partie de support de
I'outil de mise en place et les mettre en contact
de coupe avec les branches de I'agrafe afin de
séparer la partie de préhension et la tige, et pour
faciliter le coulissement de la partie de support
autour de I'agrafe et le contact avec celle-ci ;

étant précisé que lorsqu’on extrait du boftier I'outil
de mise en place, I'agrafe moins la partie de préhen-
sion est enlevée du distributeur et est disposée dans
la partie de support d’outil de mise en place.

Systeme d'agrafage chirurgical selon la revendica-
tion 1, comprenant également un distributeur pour
I'agrafe (5, 5H) composée d'une partie de tige et
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d’'une partie de préhension reliées par des pattes
réalisées d'une seule piéce (155), le distributeur
comprenant :

un boitier renfermant une chambre pour tenir
'agrafe, laguelle chambre comprend une pre-
miére partie de chambre pour tenir la partie de
tige d’'agrafe et une seconde partie de chambre
pour tenir la partie de préhension, et pourvu
d’'une entrée pour guider un outil de mise en
place (75, 150, 245, 260) jusque dans la pre-
miére partie de chambre afin d’entourer la partie
de tige d’agrafe, et pour guider une partie de
bord coupant de I'outil de mise en place pour
gu'il vienne en contact successivement avec les
pattes (155) afin de séparer celles-ci et de dé-
tacher la partie de tige d’agrafe de la partie de
préhension, pour permettre d’enlever ladite par-
tie de tige du distributeur tout en laissant dans
celui-ci la partie de préhension.

Systeme d’agrafage chirurgical selon la revendica-
tion 1, comprenant également un outil de mise en
place (75, 150, 245, 260) pour I'agrafe (5, 5H), I'ailet-
te (40) et la barrette (60) étant alignées 'une par
rapportal'autre le long d'un cété de la tige (10), I'outil
de mise en place comprenant :

un élément d’insertion allongé comprenant une
partie de support apte a retenir I'agrafe et pré-
sentant & une extrémité distale un bord taillé en
pointe, la partie de support ayant un coté ouvert
apartir duquel s'étendent les parties d’extrémité
de la barrette et de l'ailette.

Systeme d’agrafage chirurgical selon la revendica-
tion 1, comprenant un outil de mise en place (75,
150, 245, 260) pour I'agrafe (5, 5H), l'ailette (40) et
la barrette (60) étant alignées l'une par rapport a
l'autre le long d’un coté de la tige (10), I'outil de mise
en place comprenant :

un tube rigide allongé (190) ;

une partie de support mobile entre une premiére
position dans le tube et une seconde position
sortie d'une extrémité distale du tube, ladite par-
tie de support étant apte a retenir I'agrafe et pré-
sentant a une extrémité distale un bord taillé en
pointe, et la partie de support ayant un c6té
ouvertapartir duquel s’étendentles parties d'ex-
trémité de la barrette (60) et de l'ailette ; et
des moyens de commande pour déplacer la par-
tie de support dans le tube entre les premiére
et seconde positions ;

étant précisé que I'outil de mise en place est
apte a étre manipulé pour amener la partie de
support etl'agrafe qu’elle contient dans un corps
de tissu (135, 230) et pour retirer ladite partie
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de support du tissu, l'ailette résistant a I'extrac-
tion de I'agrafe et I'agrafe restant dans le tissu
quand I'outil de mise en place est retiré de ce-
lui-ci.

Outil de mise en place (75, 150, 245, 260) selon la
revendication 21, dans lequel la partie de support
comprend une chambre pourvue d’'une ouverture
(165, 170, 175, 180) sur I'extrémité distale (195) dé-
finie au moins en partie par le bord taillé en pointe,
le cbté ouvert, un coté fermé opposé a celui-ci et
apte a recevoir un c6té de la tige (10) opposé au
cété de la tige sur lequel sont montées l'ailette et la
barrette (60), et une paroi proximale destinée a venir
en contact avec I'extrémité proximale de la tige.

Outil d’agrafage chirurgical selon la revendication 1,
comprenant égalementun outil de mise en place (75,
150, 245, 260), I'outil de mise en place comprenant :

un élément d’insertion allongé (80) qui com-
prend une partie de support (83) apte a retenir
I'agrafe (5, 5H) et présentant a une extrémité
distale (195) un bord taillé en pointe, la partie
de support présentant un coté ouvert a partir
duquel s’étendent les parties d’extrémité de la
barrette (60) et de l'ailette (40).

Systéme d’agrafage chirurgical selon la revendica-
tion 1, comprenant également un distributeur pour
loger I'une au moins des agrafes (5, 5H), et un outil
de mise en place (75, 150, 245, 260) ;

le distributeur comprenant :

un boftier dans lequel sont prévues une cham-
bre pour contenir I'agrafe et une entrée pour re-
cevoir un outil de mise en place portant une par-
tie de support apte a recevoir et a retenir
l'agrafe ;

I'entrée et la chambre étant congues pour faci-
liter le coulissement de la partie de support pour
I'amener en contact avec I'agrafe ;

étant précisé que lorsqu’on retire I'outil de mise
en place du boitier, I'agrafe est enlevée du dis-
tributeur et est disposée dans la partie de sup-
port de I'outil ; et

I'outil de mise en place comprenant :

un tube rigide allongé (83) ;

la partie de support étant mobile entre une
premiére position dans le tube et une se-
conde position sortie d’une extrémité distale
(195) du tube, présentant a une extrémité
distale un bord taillé en pointe et présentant
un cOté ouvert a partir duquel s'étendent les
parties d’extrémité de la barrette et de l'ailet-
te de 'agrafe ; et

des moyens de commande pour amener
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dans un corps de tissu la partie de support
et 'agrafe contenue dans celle-ci, et pour
retirer dudit tissu la partie de support, l'ailet-
te résistant a l'extraction de l'agrafe et
I'agrafe restant dans le tissu quand I'outil de
mise en place est retiré de celui-ci.
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